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INDUSTRIAL ROBOT 

BACKGROUND OF THE INVENTION 

The present invention relates to an industrial robot in 
which a power source for sensors is incorporated. 

In recent industrial robots, a controller and a manipulator 
are provided separately from each other in most cases. 
Meanwhile, the controller is provided with sensors for 
feeding back to the controller signals on position and angle 
or velocity of the manipulator. 

Generally, a conventional industrial robot of this kind has 
such an arrangement as shown in FIGS. 4 and 5. The known 
industrial robot includes a controller 1, a manipulator 2, 
sensors 4 mounted on motors 3 of the manipulators 2, 
respectively and a cable 5 for transmitting feedback signals 
of the sensors 4 to the controller 1. 

In the known industrial robot of the above described 
arrangement, a power source 6 for supplying electric power 
to the sensors 4 is incorporated in the controller 1. 

Meanwhile, after the power source 6 has been turned off, 
a battery for effecting backup of current position of the 
manipulator 2 is required to be connected to the sensors 4. 
Furthermore, a function of resetting backup values of the 
manipulator 2 may be furnished for maintenance purposes. 
When the backup values of the manipulator 2 are reset, 
resetting cables of the sensors 4 are usually short-circuited 
to a power cable. 

In this prior art industrial robot in which the power source 
6 for the sensors 4 is incorporated in the controller 1, length 
of the cable 5 for connecting the controller 1 and the 
manipulator 2 is limited. Namely, potential difference is 
produced between the power source 6 and the motors 3 by 
product of electric current ?owing through the cable 5 to the 
sensors 4 and resistance of the cable 5 and may lead to a risk 
that the feedback signals from the sensors 4 are erroneously 
received by the controller 1. 

Furthermore, since the cable 5 is eXposed outwardly, 
noise may penetrate into the cable 5 in an environment 
having much noise, in which the industrial robot is installed, 
and there is a risk that accurate detection cannot be per 
formed by the sensors 4. Therefore, in order to obviate this 
risk, a noise quieting ?lter has been required to be provided. 

Meanwhile, even if the power source 6 for the sensors 4 
are provided on the manipulator 2 in the known industrial 
robot, the power source 6 is caused to branch to the motors 
3 of respective aXes of the manipulator 2 and thus, the above 
mentioned problems of potential difference between the 
power source 6 and the motors 3 and noise cannot be solved. 
Furthermore, in this case, since the power source 6 is caused 
to branch to the motors 3 of the manipulator 2, an incon 
venience is also incurred since branch portions 7 of the cable 
become complicated. 

In addition, in case the earlier mentioned resetting cables 
for resetting the backup values of the manipulator 2 are 
provided for maintenance of the sensors 4, a phenomenon 
associated with the resetting cables may happen as follows. 
Since the backup values of the manipulator 2 are errone 
ously reset due to noise referred to above, the resetting 
cables should be shortened and thus, each resetting cable is 
required to be terminated at a connector 8 provided on the 
manipulator 2 as shown in FIG. 4. Therefore, since each 
resetting cable is con?ned to a short interval between the 
sensor 4 and the connector 8, it is difficult to perform an 
operation for resetting the backup values of the manipulator 
2 at the time of maintenance of the sensors 4. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, an essential object of the present invention 
is to provide, with a view to eliminating the above men 
tioned disadvantages of the prior art, an industrial robot in 
which a cable for connecting a controller and a manipulator 
can be lengthened and which can be installed in an envi 
ronment which is severe due to noise. 

Another object of the present invention is to provide an 
industrial robot in which cables are simpli?ed structurally 
and resetting of backup values of a manipulator is facilitated. 

In order to accomplish these objects of the present 
invention, an industrial robot according to the present inven 
tion comprises: a manipulator; a sensor which is provided on 
the manipulator; and a power source for supplying electric 
power to the sensor; wherein a reference potential point is 
provided between the sensor and the power source. 

Meanwhile, in the present invention, a reference potential 
line is provided on a cable. The cable is operable for 
supplying electric power to the power source from a con 
troller. The controller is operable for controlling the manipu 
lator. Further, the reference potential line is connected to the 
reference potential point. 

Furthermore, in the present invention, a plurality of power 
sources each having a ?lter and a switch mounted on a 
printed circuit board are provided adjacent to a plurality of 
sensors, respectively. 

In accordance with the present invention, since the ref 
erence potential point is provided, a potential difference due 
to electric resistance of the cable can be eliminated and thus, 
the cable between the controller and the manipulator can be 
lengthened. 

Meanwhile, since the branch portion of the power source 
for the sensor is formed by the printed circuit board, cables 
are simpli?ed structurally. If the printed circuit board is 
provided adjacent to the sensor, the ?lter can be disposed 
adjacent to the sensor. Therefore, it is possible to prevent 
malfunction of the industrial robot even in an environment 
which is severe due to noise. Furthermore, backup values of 
the manipulator can be reset easily by a switch provided on 
the printed circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These objects and features of the present invention will 
become apparent from the following description taken in 
conjunction with the preferred embodiment thereof with 
reference to the accompanying drawings, in which: 

FIG. 1 is a schematic view of an industrial robot accord 
ing to one embodiment of the present invention; 

FIG. 2 is a circuit diagram of the industrial robot of FIG. 
1; 

FIG. 3 is a circuit diagram of a power source for a sensor 
of the industrial robot of FIG. 1; 

FIG. 4 is a schematic view of a prior art industrial robot 
(already referred); and 

FIG. 5 is a wiring diagram of the prior art industrial robot 
of FIG. 4 (already referred to). 

Before the description of the present invention proceeds, 
it is to be noted that like parts are designated by like 
reference numerals throughout several views of the accom 
panying drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, an industrial robot according to one embodi 
ment of the present invention is described with reference to 
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FIGS. 1 to 3. As shown in FIGS. 1 and 2, the industrial robot 
includes a controller 11, a manipulator 12, a plurality of 
sensors 14, mounted on motors 13, for detecting position 
and angle or velocity of motors 13 of the manipulator 12, 
respectively, a cable 15 for transmitting feedback signals 
from the sensors 14 to the controller 11, and poWer sources 
16 for supplying electric poWer to the sensors 14, respec 
tively. 

MeanWhile, as shoWn in FIG. 3, each of the poWer sources 
16 is formed by a printed circuit board 30 and includes a 
constant-voltage element 31 acting as a poWer source for the 
sensors 14, in Which input voltage has a predetermined range 
and output voltage is constant, a ?lter 32 for eliminating 
noise up to an input of the poWer source 16 and a sWitch 33 
for resetting backup values of the manipulator 12. 
Furthermore, the printed circuit boards 30 acting as the 
poWer sources 16 are, respectively, disposed adjacent to the 
sensors 14. 

In case a plurality of, for example, tWo sensors 14 are 
provided adjacent to each other as shoWn in FIG. 1, one 
poWer source 16 may branch off to the tWo sensors 14 by the 
printed circuit board 30, so that one poWer source 16 can be 
used for the tWo sensors 14 and thus, a cable betWeen the 
poWer source 16 and the sensor 14 can be simpli?ed 
structurally. 

MeanWhile, since a cable for resetting backup values of 
the manipulator 12 is connected to the printed circuit board 
30 referred to above, the backup values of the manipulator 
12 can be reset easily by merely operating the sWitch 33. 
Since the printed circuit boards 30 are disposed adjacent to 
the sensors 14, there is no risk that the backup values of the 
manipulator 12 Will be erroneously reset due to noise. 

Furthermore, since the printed circuit boards 30 are dis 
posed adjacent to the sensors 14 and noise immediately prior 
to input to the sensors 14 is eliminated by the ?lter 32 in each 
of the printed circuit boards 30, the printed circuit boards 30 
are not adversely affected by noise in the cable 15 betWeen 
the controller 11 and the manipulator 12 and in the manipu 
lator 12. 

MeanWhile, in a circuit shoWn in FIG. 2, a reference 
potential point 20 is provided in addition to a line 17 and is 
connected to, for example, an earth potential of 0 V by a 
reference potential line 18. Electric current of the sensor 14 
?oWs through the line 17 and potential difference at a point 
19 reaches 0 V. Voltage drop of the cable 15 is proportional 
to resistance and electric current of the cable 15. HoWever, 
also in the controller 11 for controlling the motors 13 in 
response to the sensors 14 and feedback 10 from the sensors 
14, a potential difference at the reference potential point 20 
reaches 0 V and thus, malfunction of the industrial robot can 
be prevented. MeanWhile, since up to the range of input 
voltage of the constant-voltage element 31 of the poWer 
source 16 is permissible for absolute value of the voltage 
drop, the cable 15 can be lengthened. 
As is clear from the foregoing description of the present 

invention, the cable for connecting the controller and the 
manipulator can be lengthened, the industrial robot can be 
installed in an environment Which is severe due to noise, the 
cables can be simpli?ed structurally and the backup values 
of the manipulator can be reset easily. Therefore, in accor 
dance With the present invention, the degree of freedom for 
installing the industrial robot and its motors is increased and 
maintenance properties of the industrial robot are excellent. 
What is claimed is: 
1. An industrial robot comprising: 
a manipulator; 
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4 
a sensor provided on said manipulator; 

a poWer source provided adjacent to and connected to said 
sensor for supplying electric poWer to said sensor; and 

a reference potential point provided betWeen said sensor 
and said poWer source at a location Where said sensor 
and said poWer source are connected, Wherein said 
reference potential point has a potential Which is ?xed 
at a reference potential value. 

2. An industrial robot as claimed in claim 1, further 
comprising: 

a controller for controlling said manipulator; 
a cable for supplying electric poWer to said poWer source 

from said controller; and 
a reference potential line provided in said cable and 

connected to said reference potential point and to a 
potential Which is ?xed at the reference potential value 
so as to ?x the potential of said reference potential point 
at the reference potential value. 

3. An industrial robot as claimed in claim 2, Wherein said 
reference potential line is connected to ground such that said 
reference potential point is grounded and the reference 
potential value is Zero. 

4. An industrial robot as claimed in claim 2, Wherein said 
reference potential line is operable to prevent the potential of 
said reference potential point from changing. 

5. An industrial robot comprising: 
a manipulator; 
a controller for controlling said manipulator; 
a plurality of sensors provided on said manipulator; and 
a plurality of poWer sources each provided adjacent to and 

connected to at least one of said sensors for supplying 
electric poWer to said at least one of said sensors, 
Wherein each of said plurality of poWer sources 
includes a sWitch; 

a reference potential point provided betWeen each poWer 
source and said at least one of said sensors at a location 

Where said each poWer source and said at least one of 
said sensors are connected, Wherein said reference 
potential point has a potential; 

a cable for supplying electric poWer to said plurality of 
poWer sources from said controller; and 

a reference potential line provided in said cable and 
connected to said reference potential point and to a 
potential Which is ?xed at a reference potential value so 
as to ?x the potential of said reference potential point 
at the reference potential value. 

6. An industrial robot as claimed in claim 5, Wherein said 
reference potential line is further connected to ground such 
that said reference potential point is grounded and the 
reference potential value is Zero. 

7. An industrial robot as claimed in claim 5, Wherein at 
least one of said poWer sources is provided adjacent to and 
connected to more than one of said plurality of sensors. 

8. An industrial robot as claimed in claim 5, Wherein said 
sWitch is operable for resetting backup values of said 
manipulator. 

9. An industrial robot control system for use With a 
manipulator and a controller for controlling the manipulator, 
said industrial robot control system comprising: 

a plurality of sensors to be provided on the manipulator; 
a plurality of poWer sources each provided adjacent to and 

connected to at least one of said sensors for supplying 
electric poWer to said at least one of said sensors, 
Wherein each of said plurality of poWer sources 
includes a sWitch; 
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a reference potential point provided between each power 10. An industrial robot as claimed in claim 9, Wherein said 
source and said at least one of said sensors at a location reference potential line is further connected to ground such 
Where Said each power SOllrCe and Said at least One Of that said reference potential point is grounded and the 
said sensors are connected, Wherein said reference reference potential value 15 Zero 
Potential Point has a Potential; 5 11. An industrial robot as claimed in claim 9, Wherein at 

a cable for supplying electric poWer to said plurality of least one of said poWer sources is provided adjacent to and 
pOWer Sources from the COntrOller; and connected to more than one of said plurality of sensors. 

a reference potential line provided in said cable and 12. An industrial robot as claimed in claim 9, Wherein said 
connected to said reference potential point and to a sWitch is operable for resetting backup values of the rnanipu 
potential Which is ?xed at a reference potential value so 10 lator. 
as to ?x the potential of said reference potential point 
at the reference potential value. * * * * * 


